A new 2-pyrrolidinone with a polyunsaturated side chain has been identified from the cyanobacterium Fischerella muscicola (Thuret). Its structure was elucidated by UV, NMR and mass spectroscopy. Derivatisation of the natural product and stereocontrolled synthesis of the derivative allowed the determination of the absolute configuration by means of chiral gas chromatography. The new compound, fischerellin B, shows algicidal properties. Copyright © 1996 Elsevier Science Ltd Recently the isolation of an algicide, fischerellin A, from the cyanobacterium Fischerella muscicola (Thuret) has been reported.! Here we wish to report the isolation and structure determination of another algicide from this species, which could be isolated as a minor component and bioassayed as described previously. 2 This new compound, which we like to call fischerellin B, is found in crude extracts in smaller quantities than fischerellin A. Similar to fischerellin A, fischerellin B is also present in F. ambigua (N~ig.). 2
Recently the isolation of an algicide, fischerellin A, from the cyanobacterium Fischerella muscicola (Thuret) has been reported.! Here we wish to report the isolation and structure determination of another algicide from this species, which could be isolated as a minor component and bioassayed as described previously. 2 This new compound, which we like to call fischerellin B, is found in crude extracts in smaller quantities than fischerellin A. Similar to fischerellin A, fischerellin B is also present in F. ambigua (N~ig.). 2
The cyanobacteria were cultured and harvested as described earlier. 2 Methanolic extracts of 70 g of lyophylised cyanobacteria were repeatedly subjected to RP-18-HPLC (H20/MeOH) followed by silica gel column chromatography (Et20). The resulting yellowish solid (about 1 mg) was homogeneous by TLC, HPLC and GC. The compound was identified to be (3R,5S)-3-methyl-5-((5E)-pentadec-5-ene-7,9-diynyl)-pyrrolidin-2-one (1). The identification procedure is described below. for the two substituents of the pyrrolidinone ring. This was supported by the relatively large difference in the shift values of 1.04 ppm between the two protons of the diastereotopic methylene group in the ring, as shown for similar structures. 6 The side chain consisted of four methylene groups followed by an olefinic bond, which, according to the IH NMR spectnun showed trana-geometry because of the large coupling constant of 15.9 Hz between the two olefinic protons at 5.41 and 6.13 ppm. In addition, a straight chain pentyl group was 381 found to be present in the side chain. These two partial structures corresponded via a remarkably small coupling constant of 1.1 Hz. As confirmed by a HMBC experiment this could be assigned to a long range coupling over seven bonds, which involves the diyne system connecting both parts. Determination of the absolute configuration was carried out as follows: Ozonolysis of the natural product on a microgram scale 7 followed by reduction resulted in selective cleavage of the double bond. Subsequent trifluoroacetylation yielded the two products 2 and 3, which were further analysed by GC-MS s (Scheme I). Synthetic material and the derivative of the natural product exhibited identical mass spectra. Cis-and trans-isomers of 3 could be separated by GC on a standard apolar stationary phase (BPX-5; SGE Inc.). Coelution of the cis-isomers with the derivative of the natural product confirmed the relative configuration predicted by NMR spectroscopic investigation of I. The use of a 1:1 mixture of heptakis(2,6-di-O-methyl-3-pentyl)-I~-cyclodextrin and silicon OV-1701 (Macherey-Nagel) as a stationary phase allowed gaschromatographic separation of the two cis-enantiomers. Comparison of their retention times with 3 prepared from natural 1 proved the absolute configuration of fischerellin B to be (3R,5S).
Structural and possible biogenetic relations between fischerellin A and fischereilin B are quite obvious. While the polyunsaturated side chain in fischerellin B is unbranched as confirmed by derivatisation and comparison with synthetic material, the structure of fischerellin A has been reported to show a methylbranching in the side chain. 1
Unbranched compounds showing a conjugated enediyne substructure and an oxygene containing functional group at one end of the chain have been isolated from higher plants 1° and, more recently, from marine sponges. 11
